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Accession For

IN REPLY REFFR TO NTIS GRA&I
NAPEN-N DTIC TAB o
Unannounced g D

Justification _ -

By o e e
Honorable Brendan i. bvone] Distribution/ B .
Governor of few Jersey Availarility C.ies 25 J.’_,’L a4
Trenton, New Jersey 080621777  ,y.s1 cacjer o a
Dist Spuciid
Dear Governor byrne: L s ,

inclosed 1s the Phase 1 Inspection Report for upenakd Lake Daw in Morri:
County, New Jersey wulch hus been preparcd under authorization of the Dam
Inspection Act, Public Law 92-307. A brici assessment of the dam's
condition is given in the front of the report.

Based on  visual taspection, avaitable records, caleulations and  past
operational performance, Openaka Lake Dam, initially listed as a high hazard
potential structurv, but reduced to a significant haz.rd potential structure
as a result of this lonsovection, is judged to ve in fair woverall conditiou.
The dam's spillway (s considered inadequate because a flow equivalent to 14
percent of the One Hundrod Year Flood would cause the dam to be overtopped. !
To c¢nuure adequacy ot the structure, the toliowing actions, as a minimum,

are recotiended:

. Lire apilluay 'y gueguaos sacald be determined by o qualified i
protession. | consultant  cngrgea by the  owner using more  sophisticated :
tiethods, procedures ang soudies Wwithin six months from tne date ot approva! $
ot this report. Within three wonths of the consultant's tindings remedial
Ledsures Lo casure spillway adequacy should be initiated. '

B within six conths of  the date ot approval ot tnis  report, o {

quailtied protessional consultant., eagaged by the owner shoula investigat:

tue tollowieg:

Ch) e raniity, ot the torraced 2ablons on the vownstream side ot

the cobankment.,

() Lt Ot Vet wvidenoe ol see a0 steuld be amonitored on

pertodic har s e crdor to detect any chauges o condition,

withian Lt o emtho 0 (oo consul ot tendhines, retadial wasures should be

) deteruatuesd pna copdedanivi,

APPROVED FOR PUBLIC RE| FASF.
DISTRIBUTION UNUMHED.LEASE’
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NAPEN-N
‘Honoradble Brendan T. Byrne

c. Within six months frow the date of approval of this report the
following remedial actions should be initiated:

(1) The outlet works should be investigated with respect to
operational adequacy and then restored to proper operational condition.

(2) Sloughing of the duwnstream side oi lie embankment on the rigit
side of the spillway should be corrected.

(3) The large board collectiug debris in the stilling basin should
be removed.

(4) cracked concrete on the spillway crest and right abutment
should be repaired.

(5) .he deteriorated chain link fence at each end of the spillway
should be repaircd to prevent access to the spillway ..rea.

(6) Trees and adverse vegetation on  the ewmbankments should be
removed and the embaakment surfaces properly stabilized.

d. The owner should, within one year trow the date or approval of this
report, develop an cmergency action plan together with an effective warning
system outlining aclions to be tak=n by the operator to minimize downstream
effects ot an emergeancy ab the dam.

¢. The owner ot the dam should develop writtea operating procedures unu
a periodic maiutcnance plan to ensure the safety of the dam witnin one year
from the date of wpproval of this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmuental Protection, the designated state Oftice contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirt:cnth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to rulease by this office, upon request, five days aiter the date ot
this letter.

Additivonal copies ot (nis report may be obtained trom the Bational Technica.
Information Services (NILS), Springfield, Virginia 22161 at a reasonable
cost. Please atlow ltour to six weeks from the date of this letter for NTis
to have copies ol tihe report available.




‘NAPEN-N
Honorable Brendan T. tyrne

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
iuplement ocur recommeauations,

sincerely,

) -u2,
x4 ')4éi;gé2§lfib"‘\;

I Incl ROGEK L. BALDWIN
As stated Lieutenant Colonel, Corps of Engineers
Commander and District Engincer

Coples turnished:

Mr. Dirk €. Hofman, P.L., Deputy Director
Division of Water Resources

N.J. Dept. of Environwenial Protection
P.O. Box L3N0OZY

Trenton, NJ  UB6LDH

Mr, Johin O'iewd, Acting Chiel

Eurcau of Flood Plalu Regulation
Division ol Water Resources

Nedo Depte of Environwmeantal Proceciion
P.U. Box CNOZY

Trentou, NI Qo
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UPENAKA LAKE DAM (NJUU7BU)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

ihils dawm was  iespected on 24 December 198U and 2 March 1981 by Storch
tnglneers, under contract to the State ot New Jersey. The State, under
agreement with tne U.S. Army Englneer District, Philadelphia, had this
inspection pertoruwed in accordance with the National Dam Inspection Act,
public lLaw Y2-3b7.

reduced to & significant hazard potenttal structure as a result ot this
inspection, is judy-d to be in tair overall condition. The aam's spillway
is considered inadequate because a flow equivalent to 14 percent of the One
Hundred Year Flood would cuuse the dam to be overtopped. To ensure adequacy
ot the structure, the tollowing actions, as & minimum, are recoamended:

Openaka Lake Dam, il:n1ttaily listed as a high hazard potential structure, but

d. The  spillway's  adequacy shoula be determined by a4 qualified
protessional  consultant  eugaged by the owner using more sophisticated
methods, ptocedures and studiles within six mouths from the date ot approval
ot this report. Within three months ot the consultant's findings remedial
measurces to ensure spillway adequacy shoula be initiated,

b. wilhin six uwonths ol the date ot approval of  this report,
qualitiod protessional consultant, cagaged by the owner snould investigate
the tollowing:

[\ e ,:Lu'l:llll,y ot the terraced sabions o the downstredm cide ot
the ciebdankient .,

(W] i corotve s ovidease ol o secpa e shouda s be o nrtored  on

Feriodic fante b b b Lo detecl dnl o Chidnges ih v onaition,

Within threo moonths ! e consultonuts tundings, tedwedial meastres stoula

Tt
determined dite Goplemented,

C Within <ix mentins trowm Lhe wate 0ot approval ot thia report  thne
tollowin, remedial wcetions shoulu be 1nitiated:

(W The ot et works  should  be levestiigatea wilh respect e
voperational adequacy and then restored to proper operational conasition,

(2)  Sloughing ot tne downstream side ot the embanknent oo the rignt
siue ot the spullway snoula be corrected.

(3) dne larpe board collecting debris in tne stilling basin shouic
be temoved.

(s ) Lracked concrete o the spitlway crest ana right  abutne.t
should be e patred.

i

th) [he duetertotated chain Tink tence at cacti eng ol the spiliw

Jonkd be vepatrea Lo oprevent access Lo the sprblway ared
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removed and the embankment surfaco:. properly C.biiived.

do Toe owner snoulu, within oue year trew the dute ot approval ol this
report, develop an emergency action plan togerher with an effective warning
system cutlining actions tu be tukeir by the operator to mininize downstredm
ettects ol dan emergency at thie dam.

voo The owner ot the dar shouba covelop woatten aperating procedures ana
g periodic wailntenance plan to cnsure the sately, ol the uvam within one year
trom the gate ot approval ot this report.

"W

/ /
APPROVED: /k/gflb' (

"7 ROGER L. BaLDWIN
Lieutenant Colonel, Corps ot kngineers
Commander and District Engineer

DATE: /(/Jf //J/ /
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Name of Dam:

State Located:
County Located:
Drainage Basin:
Stream:

Dates of Inspection:

PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Openaka Lake Dam, I1.D. NJOO780
New Jersey

Morris

Passaic River

Den Brook

December 24, 1980

March 2, 1981

Assessment of General Condition of Dam

Based on visual inspections, past operational performance and Phase I
engineering analyses, Openaka Lake Dam is assessed as being in fair
overall condition.

Based on investigations of the downstream flood plain made in connection
with this report, it is recommended that the hazard potential classification
be downgraded from high to significant hazard. -

Hydraulic and hydrologic analyses indicate that the spillway is inadequate.
Discharge from the spiliway is not sufficient to pass the designated
spillway design flood (100-year storm) without an overtopping of the

dam. The spillway is capable of passing approximately 13 percent of the
SDF. Therefore, the owner should engage a professional engineer experienced
in the design and construction of dams in the near future to perform

more accurate hydraulic and hydrologic analyses relating to the spillway
capacity. Based on the findings of the analyses, the need for and type

of remedial measures should be determined and then implemented.

The owner should, in the near future, develop an emergency action plan

together with an effective warning system outlining actions to be taken
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by the operator to minimize downstream effects of an emergency at the

dam.

In the future, the stability of the terraced gabions on the downstream side

of the embankment should be investigated by a professional engineer

experienced in the design and construction of dams.

The observed evidence of seepage should be monitored on a periodic basis

by a professional engineer experienced in the design and construction of

dams in order to detect any changes in condition.

In addition, it is recommended that the following remedial measures be

undertaken in the near future:

1)

2)

4)

The outlet works should be investigated with respect to opera-
tional adequacy and then restored to proper operational condi-
tion.

Sloughing of the downstream side of the embankment on the
right side of the spillway should be corrected.

The large board collecting debris in the stilling basin should
be removed.

Cracked concrete on the spillway crest and right abutment
should be repaired.

The deteriorated chain link fence at each end of the spiliway
should be repaired to prevent access to the spillway area.

Trees and adverse vegetation on the embankments should be
removed and the embankment surfaces properly stabilized.

ii
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In the future, the owner of the dam should develop written operating
procedures and a periodic maintenance plan to ensure the safety of the
dam.

’7/" / | .
;,Z&/vu VY 72AY: e

Richard- J. McDermott, P.E.

John E. Gribbin, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is

important to note that the condition of dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition

of the dam will continue to répresent the condition of the dam at some
point in the future. Only through continued care and inspection can
there be any chance that the unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydraulic and
hydrologic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood”
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed hydraulic
and hydrologic studies, considering the size of the dam, its general
condition and the downstream damage potential.




’ PHASE 1 INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

OPENAKA LAKE DAM, I.D. NJ00780

! SECTION 1: PROJECT INFORMATION

1.1 General

a. Public Law 92-367, August 8, 1972, authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The
Division of Water Resources of the New Jersey Department of
Environmental Protection (NJDEP) in cooperation with the
Philadelphia District of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of
dams within the State of New Jersey. Storch Engineers has
been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the
Philadelphia District of the Corps of Engineers.

b.  Purpose of Inspection

The visual inspections of Openaka Lake Dam was made on December 24,
1980 and March 2, 1981. The purpose of the inspections was to
make a general assessment of the structural integrity and
operational adequacy of the dam structure and its appurtenances.




1.2 Description of Project

d.

Description of Dam and Appurtenances

Openaka Lake Dam consists of a stone masonry spillway section
with earth embankments at each end. The spillway section
comprising about one-third the length of the dam is constructed ¥
with a concrete cap on its top. Immediately downstream from |
the spillway section is a steel roadbridge. A paved roadway

runs along the crest of the embankments and over the steel !
bridge. A low level outlet transversely penetrates the center
of the spillway and discharges downstream from the dam just to
the right of the downstream channel. 1

With an overall crest length of 190 feet, the dam has crest
elevations ranging from 679.9 National Geodetic Vertical Datum }
(N.G.V.D.) at the center, to 681.5 at the ends. The spillway |
crest width is 6.0 feet and the slope of the downstream face

is 1 horizontal to 1 vertical.

The downstream side of the right embankment is formed by a
stone masonry wall for most of its length with a stone rubble
wall near its right end. The upstream side of the right
embankment consists of a stone rubble wall. !

The downstream side of the left embankment is composed of
terraced gabions for about one-half its length. The gabions
contain stones ranging up to 8 inches in diameter. Beyond the
gabions for a distance of about 10 feet to the left, the
downstream slope is riprapped with stones of approximately the
same size as those in the gabions. The remainder of the
downstream face is unprotected soil. The upstream side of the
left embankment consists of a concrete wall.

~N
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The spillway consists of a cut stone block structure with a
stepped downstream face and concrete cap. Stone masonry
abutments are located at each end. The upper portion of the
abutments are concrete. The stone masonry abutments extend
downstream from the spillway and serve also as abutments for
the road bridge. The length of the spillway is 56 feet and its
crest elevation is 678.0.

The low level outlet pipe conists of a 24-inch steel pipe. A
steel standpipe is located in the lake at the apparent upstream
end of the outlet and a concrete gate housing is located on

the right bank of the downstream channel at the downstream end
of the outlet.

Location

Openaka Lake Dam is located in the Township of Denville,
Morris County, New Jersey. It impounds a recreational lake
located along Openaka Road. Discharge from the spillway flows
into Den Brook.

Size and Hazard Classification

The dam is classified in accordance with criteria presented in
"Recommended Guidelines for Safety Inspection of Dams" published
by the U.S. Army Corps of Engineers. Size categories consist
of Small, Intermediate and Large while hazard categories are
designated as Low, Significant and High.

Size Classification: Openaka Lake Dam is classified as “"Small"

size since its maximum storage volume is 59 acre-feet (which
is less than 1000 acre-feet) and its height is 15.5 feet
(which is less than 40 feet).

‘_J »—-"“"t"x
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Hazard Classification: Visual inspection of the downstream

flood plain of the dam together with breach analysis indicate
that failure of the dam would not inundate the dwellings
located downstream from the dam. Damage could possibly be
sustained by the steel road bridge at the dam as well as two
road bridges located downstream from the dam. Accordingly,
Openaka Lake Dam is classified as "Significant" hazard.

Ownership

Openaka Lake Dam is owned and operated by Mr. Robert Price,
R.D. No. 1, Dover, N.J. 07801. The dam embankment traversed
by Openaka Road is owned by Morris County, Department of
Public Works, Courthouse (Ann Street), Morristown, N.J. 07960.

Purpose of Dam

The purpose of the dam is the impoundment of a lake used for
recreation.

Design and Construction History

Openaka Lake Dam reportedly was constructed in the mid 1700's.
Those responsible for the construction of the dam are unknown.

Normal Operational Procedures

The dam and appurtenances are maintained by the owner,
Mr. Robert Price. There is no fixed schedule of maintenance;
repairs are made as the need arises.

The lake was last lowered in 1978-1979 when the County repaired
bridge piles. The water level was lowered 2 feet at that
time.

AEN T R A S RAE TR R A RS T Y T IR -
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1.3 Pertinent Data

a.

Drainage Area

Discharge at Damsite

Maximum flood at damsite
Outlet Works at pool elevation
Spillway capacity at top of dam

Elevation (N.G.V.D.)

Top of Dam

Maximum pool-design surcharge
Recreation pool

Spillway c¢rest

Stream bed at centerline of dam
Maximum tailwater

Reservoir

Length of maximum pool
Length of recreation pool

Storage (Acre-feet)
Recreation pool
Design surcharge
Top of dam

Reservoir Surface (acres)

Top of dam

Maximum pool - design surcharge
Recreation pool

4,09 square miles

Unknown
55 cfs.
389 cfs

679.9
683.0
678.0
678.0
664.4
671 (Estimated)

600 feet (Estimated)
500 feet (Scaled)

46 acre-feet
91 acre-feet
59 acre-feet

9.2 acres (Estimated)
9.4 acres (Estimated)
2.2 acres

JU———————




g. Dam
Type Earthfill |
Length 190 feet %=
Height 15.5 feet ‘
Sideslopes - Upstream 2 horiz. to 1 vert.
‘ - Downstream 2 horiz. to 1 vert.
| Zoning Unknown ¥
‘ Impervious core Unknown ﬂ
' Cutoff Unkown |
% Grout curtain Unknown f
h. Diversion and Regulating Tunnel N.A. ‘
N
i.  Spillway
4
Type Concrete Weir )
Length of weir 56.0 feet '
Crest elevation 678.0 i
Gates N.A. f
Upstream channel N.A. ‘
Downstream channel Natural stream

j. Regulating Outlet

24" diameter steel pipe, low-level outlet works with gate
at downsteam end (Non-Operable).
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SECTION 2: ENGINEERING DATA

PO U

2.1 Design

_.1_—..‘—<——.<

No plans or calculations pertaining to the original construction of
the dam could be obtained.

2.2 Construction

No data or reports pertaining to the construction of the dam are
available.

2.3 Operation

Correspondence in the NJDEP, Division of Water Resources files
refers to NJDEP order on March 2, 1973 to dewater the lake.
Further correspondence indicates subsequent non-compiiance. The
problem was apparently not resolved.

2.4 Evaluation

a. Availability

Data or reports pertaining to the operations of the dam are
limited to those contained in the NJDEP file.

b. Adequacy

Available engineering data pertaining to Openaka Lake Dam is
not adequate to be of significant assistance to the performance
of a Phase I evaluation. A list of absent information is
included in paragraph 7.1.b.




41

C.

Validity

The validity of engineering data cannot be assessed due to the
general absence of data.

o
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3.1 Findings

SECTION 3: VISUAL INSPECTION

General

RS Nt Aotiietis- £ 0

The inspections of Openaka Lake Dam were performed on December 24,
1980 and March 2, 1981 by staff members of Storch Engineers,
A copy of the visual inspection check 1list is contained in

Appendix 1. The following procedures were employed for the
inspection:

1) The embankment of the dam, appurtenant structures and
adjacent areas were examined.
2) The embankment and accessible appurtanant structures were
measured and key elevations determined by surveyor's :
level.
3) The embankment, appurtenant structures and adjacent areas
were photographed,
4) The downstream flood plain was toured to evaluate downstream
development and restricting structures.

Embankments

The right and left embankments were overgrown with trees and
bushes on their upstream side. The trees ranged in size from

2 inches to 12 inches. The roadway pavement was patched but
appeared to be in satisfactory condition. Near the right end

of the stone rubble wall on the downstream side right embankment !
where the wall is about 3 feet high, the wall was bulging out I
approximately 1 foot due to sloughing of the embankment. The

wall however, was not undermined at its base. The remainder

of the wall which is composed of grouted stone appeared to be
in generally satisfactory condition. An 8-inch deep depression
in the soil approximately 4 feet to the right of the spillway




was observed. An assessment of possible material loss could
not be made. Also, two holes in the soil about 2 feet upstream
of downstream wall along the right embankment were observed.
The holes were about 10 inches deep and 4 inches in diameter.

The walls forming the upstream sides of the embankments appeared
to be in fair condition. The concrete wall on the upstream
side of the Jeft embankment appeared to be stable.

The gabions forming a portion of downstream side of the left
embankment appeared to be stable and in good condition., The
downstream side adjacent to the gabions for a length of about
10 feet was covered with riprap which appeared to provide
adequate slope protection. The remainder of the downstream
side consisted of unprotected soil containing no vegetation.

Appurtenant Structures

The condition of the stone masonry abutments for the spillway
and bridge appeared to be sound, although their surfaces were
slightly irregular. At the base of the abutments, concrete
foundations were noted to be in satisfactory condition. The
stones forming the spillway structure appeared to be sound
although their condition could not be aécurate1y determined
because they were obscured by overflow. Immediately downstream
of the spillway structure was a stilling basin which had a
bottom lined with small boulders and extended downstream to

the center of the bridge. If the downstream toe of the spillway
was undermined it could not be determined by the inspections.

A large board collecting debris was lodged in the stilling
basin. The junctions or interfaces between the spillway and

the right and left abutments appeared to be generally sound.
Cracking of the concrete cap and right concrete abutment was also
observed. The cracking of the concrete cap appeared to have
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caused a hole in the concrete measuring about 2 feet by 1 foot
by 4 inches deep. The hole was adjacent to the cracked concrete
abutment.

The steel bridge appeared to be sound, although its structural
members appeared to be relatively 1ight weight. The bridge
load was restricted (by sign) to 5 tons. A chain link fence
located along the upstream side of the roadway was deteriorated
at each end of the spiliway allowing access to the spillway
area. This condition was considered potentially hazardous.

The Tow level outlet pipe emerged from the raocks in the channel
bed just downstream from the bridge. The pipe was extremely
deteriorated with large holes rusted through. The concrete

gate housing was in fair condition with spalled and broken
concrete surfaces. A circular plate was observed on top with

a stem protruding through the plate. The stem was severely
rusted and the gate operating mechanism appeared to be inoperable.

Seepage

Orange stains were noted on several of the rocks in the bed of
the downstream channel. These stains could be rust stains
from the low level outlet pioe which was severely rusted.
Orange stains were also noted on the rocks and in the bed of
the downstream channel on its left bank approximately 20 feet
downstream from the downstream toe of the dam. These orange
deposits did not appear to be rust stains, but could have been
related to seepage.

Downstream Channel
The downstream channel is a meandering natural stream lined

with small boulders in its bed and on its banks and wooded to
the waterline. The banks are about 4 to 5 feet high with a
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small flood plain extending about 50 feet on either side with
steeper terrain beyond. There are no significant obstructions
in the channel within five hundred feet of the dam. A dwelling
was located adjacent to the channel immediately downstream
from the dam. An abandoned, breached stone masonry dam was
located on the channel 2500 feet from the dam. Three dwellings
were observed adjacent to the channel about one mile from the
dam. Two additional dwellings were located about 5700 feet
from the dam. A1l dwellings were at least 8 feet above the
stream. Road bridges were located 5400 feet and 6000 feet

from the dam.

Reservoir Area

The reservoir shores were wooded with steep slopes ranging

from 25 percent to 100 percent. A few homesites were observed
on the shore slopes. One dwelling was about 8 feet above the
water level, whereas the remaining dwellings were significantly
higher.
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4.1

4.2

4.3

4.4,

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures

The level of water in Openaka Lake is regulated by discharge over

the stone masonry spillway. At present the outlet works of the dam
cannot be used to drain the lake or to augment the discharge capacity
of the spiliway.

The most recent drawdown of the lake occurred in 1978-1979 when the
County drew the lake down two feet in order to repair bridge piles.

Maintenance of the Dam

Reportedly, maintenance is performed only on an "as needed" basis.

Maintenance of Operating Facilities

Reportedly, regular maintenance of the operating facilities consists
of repairing of spalled or cracked concrete.

Descrption of Warning System

Reportedly, no warning system is currently in use for the dam.

Evaluation of Operational Adequacy

The operation of the dam has been unsuccessful to the extent that
the dam reportedly has been overtopped in the past.

Maintenance is inadequate and maintenance documentation is poor.
Areas of maintenance that have not been adequately performed are:

1) Trees and brush on embankment not removed.
2) Debris at spillway discharge channel not removed.

13
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3)

4)
5)

6)

Sloughed area of the downstream face of right embankment not

repaired.

Deteriorated outlet works not repaired.

Cracks in concrete cap and concrete abutment at right end of

spillway not repaired.

Deteriorated fence on embankments in the area of the spillway
not repaired.

14




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The quantity of storm water runoff that the spillway should be
able to handle is based on the size and nazard classification
of the dam. This runoff quantity called the spiliway design
flood (SDF), is described in terms of return frequency or
probable maximum flood (PMF) depending on the extent of the
dam's size and potential hazard. According to the "Recommended
Guidelines for Safety Inspection of Dams” published by the

U.S. Army Corps of Engineers, the SDF for Openaka Lake Dam
falls in a range of 100-year frequency to 1/2 PMF. In this
case, the low end of the range, 100-year frequency, is chosen
since the factors used to select size and hazard classification
are on the low side of their respective ranges.

The SDF peak computed for Openaka Lake Dam is 3072 c.f.s.

This value is derived from the 100-year flood hydrograph
computed by the use of the HEC-1-DAM Flood Hydrograph Computer
Program using the Soil Conservation Service triangular unit
hydrograph with curvilinear transformation. Hydrologic
computations and computer output are contained in Appendix 4.

The spillway discharge rates were computed by the use of a
weir formula appropriate to the configuration of the spillway
structure. The total spillway discharge with lake level equal
to the top of the dam was computed to be 389 c.f.s. The SDF
was routed through the dam by use of the HEC-1-DAM computer
program using the modified Puls Method. In routing the SDF,
it was found that the dam crest would be overtopped by a depth
of 3.1 feet. Accordingly, the subject spillway is assessed as
being inadequate in accordance with criteria developed by the
U.S. Army Corps of Engineers,

15
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A dam breach analysis was then performed using a trapezoidal
breach section with bottom length of 50 feet and sideslopes of

1 horizontal to 1 vertical. The breach peak outflow was

computed to be 3344 c.f.s. Dam breach computations are contained
in Appendix 4.

The breach analysis indicates that dam failure from over
topping would not cause inundation of the dwellings located
downstream from the dam.

Experience Data

Reportedly, the dam was last overtopped during the winter of
1978 when the lake was completely frozen over. During this
heavy rainfall severe flooding was reported in Denville,
located approximately 5 miles downstream. However, estimates
of the extent of inundation and property damage could not be
obtained.

Visual Observation

No evidence was found at the time of inspection that would
indicate that the dam had been overtopped.

Overtopping Potential

As indicated in paragraph 5.l.a. a storm of magnitude equal to
the SDF would cause overtopping of the dam to a height of 3.1
feet over the crest of the dam. The spillway is capable of
passing approximately 13 percent of the SDF with the lake
level equal to the top of dam.

Drawdown Time

At the time of inspection, the low-level outlet works were not

operational. However, drawdown of the lake was designed to be

accomplished by opening the gated 24-inch outlet pipe. Total

time for drawdown is estimated to be 16.8 hours (See Appendix 4).
16




SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The embankments and spillway section appeared generally stable
i at the times of inspection. Sloughing observed at the downstream fj
: embankment to the right of the spillway and cracks on the |
spillway crest are not considered to be indications of immediate »
jnstability. 3

b. Generalized Soils Description H

The generalized soils description of the dam site consists of
recent alluvium, composed of unstratified materials deposited

PRI 7 S X

by streams, largely gravel and sand, overlying glacial ground
moraine.

c. Design and Construction Data

Analysis of structural stability and construction data for the
embankments are not available.

d. Operating Records

No operating records are available for the dam. The water
level of Openaka Lake is not monitored.

e. Post-Construction Changes

D e e VNI

Reportedly, it is not known whether or not there have been any
post-construction changes. Possible post-construction changes
could be the addition of the steel bridge, the addition of the
gabion slope protection and widening of the embankments to
facilitate the construction of Openaka Road.

17 :
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Seismic Stability

Openaka Lake Dam is located in Seismic Zone 1 as defined in
"Recommended Guidelines for Safety Inspection of Dams" which
is a zone of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate stability under
seismic loading conditions if they have adequate stability
under static loading conditions. Openaka Lake Dam appeared to
be generally stable under static loading conditions at the
time of inspection.
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrologic analyses outlined in Section
5 and Appendix 4, the spillway of Openaka Lake Dam is assessed
as being inadequate. The spillway is not able to pass the SDF
without an overtopping of the dam.

The embankments and spillway structure appeared to be generally
stable. Observed sloughing of the right embankment and cracks
on the spillway crest are not considered to be indications of
immediate instability.

b. Adequacy of Information

Information sources for this report include 1) field inspections,
2) USGS quadrangle, 3) reference data and correspondence in

the NJDEP files, and 4) consultation with the owner, Mr. Robert
Price. The information obtained is sufficient to allow a

Phase I assessment as outlined in "Recommended Guidelines for
Safety Inspection of Dams."

Some of the absent data are as follows:

Construction and as-built drawings.
Description of fill material for embankment.
Design computations and reports.

Soils report for the site.

S N =

¢. Necessity for Additional Data/Evaluation

Although some data pertaining to Openaka Lake Dam are not
available, additional data are not considered imperative for
this Phase I evaluation.

19
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7.2 Recommendations

a.

Remedial Measures

Based on hydraulic and hydrologic analyses outlined in paragraph
5.1.a, the spillway is considered to be inadequate. It is
therefore recommended that a professional engineer experienced
in the design and construction of dams be engaged in the near
future to perform more accurate hydraulic and hydrologic
analyses relating to spillway capacity. Based on the findings
of these analyses, the need for and type of remedial measures
should be determined and then implemented.

The owner should, in the near future, develop an emergency
action plan together with an effective warning system outlining

actions to be taken by the operator to minimize downstream
effects of an emergency at the dam.

In the future, the stability of the terraced gabions on the
downstream side of the embankment should be investigated by a

professional engineer experienced in the design and construction
of dams.

In addition, it is recommended that the following remedial
measures be undertaken in the near future:

1) The outlet works should be investigated with respect

to operational adequacy and then restored to proper
operational condition.

2) Sloughing of the downstream side of the embankment
on the right side of the spillway should be corrected.

3) The large board collecting debris in the stilling
basin should be removed.
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4) Cracked concrete on the spillway crest and right
abutment should be repaired.

5) The deteriorated chain 1ink fence at each end of the
spillway should be repaired to prevent access to the
spillway area.

6) Trees and adverse vegetation on the embankments
should be removed and the embankment surfaces properly
stabilized,

Maintenance

In the future, the owner of the dam should develop written
operating procedures and a periodic maintenance plan to ensure
the safety of the dam.

Additional Studies

The observed evidence of seepage should be monitored on a
periodic basis by a professional engineer experienced in the

design and construction dams in order to detect any changes in
condition.
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APPENDIX 1

Check List - Visual Inspection i
Check List - Engineering Data
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APPENDIX 2

Photographs
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PHOTO 1

CREST OF SPILLWAY

PHOTO 2

CRACKS TN SPILLWAY CREST AND RIGHT ABUTMENT

OPEHAKA LAKE

24 DECEMBER

DAM

1980
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PHOTO 3
RIGHT SPILLWAY ABUTMENT

rHOTO

LEFT SPTLLWAY ABUTMENS

OPFNAEA LAKE DAM

JLDECEMBER T
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PHOTO b5

DOWNSTREAM SIDE OF DAM

PHOTO 6
CREST OF DAM

OPENAKA LAKE DAM

24 DECEMBER 1980 i
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Pi0T0 7

STEEL STANDPIPE-UPSTREAM END OF OUTLET WORKS

PHOTO 8

DETERIORATED OUTLET PLPE BEYOND TOE OF DAM

OPENAKA LAKE DAM
24 DECEMBER 1980




SHOWING DOWNSTREAM END QF QUTLET WORKS

TiQT0 3

DOWNSTREAM FACL OF DAM AND SPILLWAY

JF iy 4R 3 " ‘ N
A EAE W

PHOTO 10
DOWNSTREAM CHANNEL

OPENAKA LAKE DAM

24 DLUEMBER 194
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M vy
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APPENDIX 3

Engineering Data
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Wooded and Residentftal

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 678.0 (46 Acre Feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN PooL:  683.0

ELEVATION TOP DAM: 679.9
SPILLWAY CREST: Uncontrolied Weir
a. Elevation 678.0
b. Type Broad Crested Weir
c. Width 6.0 Feet
d. Length 56.0 Feet
e. Location Spillover Center of Dam

Number and Type of Gates 1imber Flashboards Along Spillway Crest

OUTLET WORKS:

d.

e.

Type__Low level 24-inch Steel Pipe (Gate at Downstream End)

Location Center of Spillway Section
Entrance Invert Unknown
Exit Invert 664.2

Emergency Draindown Facilities: Outlet Inoperative

HYDOMETEOROLOGICAL GAGES: _ None

a.
b.

c.

Type N.A.
Location N.A.
Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:

(Lake Stage Equal to Top of Dam) 389 c.f.s.

L e e, =} A& e e
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APPENDIX 4

Hydraulic/Hydrologic Computations
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Overtopping Analysis
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1a1 NATIONAL DAM SAFETY PROGRAM
A2 OPENAKA LAKE DAM)» NEW JERSEY
—A3——— _100-YEAR-STOKM -ROUTING |
B 300 0 30 0 0 3 |
R 5 !
] 3 1 4
Ji 1
K 0 LAKE ° ) 1
—Ki——— INFL-DW—HYDROGRARH—T0-BRENAKA-LAKE- DAM- f
M 0 2 4,09 4,09 0 1 ;
] 48 ,
—-£+038—0+038—0-038—— 0, 038— 0,038 —0+0I8—0-038—0.038-—0.0F8
o1 0,038 0,038 0,038 0,038 0,038 ©0.038 0,038 0.038 0,038 0,038
01 0,038 0.038 0,038 0.038 0,075 0.075 0.075 0.075 0.075 0,075
—01-0-+345—0+165-—0.325 —0.325— 1,500 — 3500 0,325 0.325-_.0.145—0.165—
D1 0.145 0,165 0,075 0,075 0,075 0.075 0.075 0.075
T 1.5 0.15
W2 2.6 :
X =1.,0 -0,0% 2.0 :
K 1 DAM i
— K1 — — —ROUTE-DISCHARGE- THROUGH-DAM —_—
Y 1 1
Y1 1 -678,0 -1
— Y4 P b P B E b PF O bR P ——hBO+O— (81 O— 682 O BI04 B4 O’ B O
Y5 0 61 169 389 420 774 1210 1747 2370 3132
$A ° 2.2 5.0 9.4 24,8
— $E- bbb — 66510 ----678r0——6BO+O— 70010 _ —_- -
$s 478.0
$D 679.9 2.63 1.5 86.5%
X + - 3 -
K1 CHANNEL ROUTING REACH 1
Y . 1 1 L
¥4 1 ——
Y6 0.1 0.035 0.1 861 677 350 0.0095
Y? 0 877 50 669 100 864 130 661 150 661
]
I
Y7 165 665 205 665 225 677
K L1 2 ___4_____
K1 CHANNEL ROUTING REACH 2
Y 1 1
Y3 1 et e am e ————— —— — =
Y6 0.1 0,03% 0.1 638 677 3500 0.008
Y7 0 677 70 674 140 653 170 £36 200 636
Yz 220 bAYL 240 451 148 4722 e -
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! ' — NATIONAL-DAM BAFETY-RROGRAM—
OPENAKA LAKE D'AMs NEW JERSEY
100 YEAR STOKM ROUTING

JOB SPECIFICATION

NQ NHR NHIN 1DAY .IHR ININ METRC IPLT IPRY NSTAN
—_30 - 30 9 £ —£ £ 0 3 5
JOFPER NUT LROPT TRACE
S 0 0 0

MULTI-FLAN ANALYSES 70 BE PERFORMED
—NPLAN=—1—NRT FOo—t—LRTIO~—1

RTIDS= 1,00

123332333434 (3322222244 EXXXXXREXX (323223232 (323228224

SUR~AREA—RUNOFF- CONFUTATION 4
INFLOW HYDROGRAPH TO OFENAKA LAKE DAM ! ‘1
ISTAQ ICOMP  IECON  ITAPE JPLT JFRT  INAME ISTAGE  1AUTO
LAKE 0 0 0 0 0 1 0 0
‘HYDROGRAFM DATA ' i
IHYDG 1UHG  TAREA SNAP  TRSDA  TRSFC  RATIO  ISNOW  ISAKE  LDCAL | ]
0 -2 409 0,00 4,09 —._0.00-—0.000—— 0 1 —_— —_—— I
i
FPRECIP DATA '
NP STORM palL DAK ! |
48 0.00 0.00 0.C0
FRECIP PATTERN |
— .04 04 04. [V Y. Y 08 OA_ —— OA.— — . O& . 04 ..
.04 (04 .04 .04 .04 .04 104 .04 .04 .04
.04 .04 .04 .04 .08 .08 .08 .08 . .08 .08
17 12 23 23 1.50 —1.50 a3 33 37 12
.17 17 .08 .08 .08 .08 .08 .08
H
. —— . LDSS.DATA — . — e e e e ;
LROPT STKKR DLTKK RTIOL ERAIN STRKS KTIOK  STRTL  CNSTL  ALSKX  RTINP
° 0.00 0.00 1.00 0.00 0.00 1.00 1.50 ‘15 0.00 0.00
UNIT HYDKOGRAFH DATA -
TC= 0.00 LAG: 2.00
R — T RECESSION DATA - T - T/ T
STRTO= -1.00 GRCSN= -.05 RTIOR= 2,00
UNIT HYDKOGRAFH 22 END OF FEKION ORDINATES, TCa 0.00 HOUKS» LAG= 2,00 VvOL= 1,00
105. 334, 672, 862, B62. 731, 538. 3564, 246, 176,
—121 -85— 59.. 414 oo 2940 . 20e—— o lhe e - o804 o 2 5.
3. 1.
3
1

N ) [N 3 oi% 4 aem . N RS S NP Bl T A D, PR




STATION  "DAMs PLAN 1» KATIO 1 :

END-OF-FERIOD HYDROGRAFH ORDINATES

H0.DA HR.MN FERIDD HOURS INFLOW OUTFLOW STORAGE STAGE
1,01 «30 1 +30 4, 2. . LY 678.0
1.01  1.00 2 1.00 '] 3. A6, 678.0 !
+.04 . 1.30 3 1.50 3 3. 46 £78.0 —
1.01 2.00 4 2.00 3. 3. 44, 478.0
1.01 2,30 S 2.50 3. 3. 46, 678.0
—_—3e 0300 —— 6. 3,00 3 3. Ao - £7B,0 |
1.01 3.30 ? 3.50 3. 3, 48, 478,0
1.0t 4.00 8 4.00 2. 3. 44, 478.0
1~01 A+30— e 4.50 2 2 44 678.0
1,01  S.00 10 S.00 2. 2. 'TH £78.0
1.01 5.30 11 5+50 2. 2. 46. 678.0
10— 00— 32— —6.00 - ~— -2, -2 Qér—— 6780 —
1.01 6,30 13 4,50 2, 2. LY 678.0
1,01 2,00 14 7.00 2. 2. 46, 678.0
1~04 2~-3& 15—72458 1. 2 44 628.0.
1.01 8.00 16 8.00 1. 1. 46, 678.0
1.01 8,30 17 8.50 1, 1. 48, 478.0
——— B — — 18— 00— 4 4 4+ —4378.0
1,01 ?.30 19 9.50 1. 1. 44, 678.0
1.0 10.00 20 10.00 1. 1, 44, 78,0
1.01 10.30 21 10,50 1. 1. 44, 678.0
4+ 6+—+ 100 22—4+4+00 4 i~ 4~ -578+0
1,01 11.30 23 11.50 i. 1. 46, 678.0
1.0 12.00 24 12.00 1. 1. 46, 678.0
—t o —1 23— 25— 12 80— — —}~ Ty ~4 be—— b 78~ O ——
1.014 13.00 26 13.00 1. 1. Ab. 678.0
1,01 13.30 27 13.50 1, 1, 46, . 678,0
8—14~00 i~ s b~ 4788
1,01 14,30 29 14.50 1, 1, 44, 678.0 |
1,01 15.00 30 15.00 i, 1, LT 678.0
~——iv 0 —150 30— 21 15,50 2v i~ Al 5780 ——— ]
1.0 14,00 32 14,00 15. b, LI 678.0
1,01 14,30 33 14,50 67, 28, 47, 678.2
I~ —3708 34—4 704 —3 83+ -8+ S0 628 2
1,08 17,30 35 17.50 492, 290. Sé. 679.5
1.01 18.00 36 18.00 1099, 790. éé. 480.4
~—t e 01— 1833 — 18— — 1946 ——— 1210 — 78, 681.8 — . |
1.01 19,00 38 19.00 2749, 2570. 87. 682.6
1.01 19.30 3% 19.50 3072, 3031, 1. 683,0
1.00 20,00 AD 0. 00— 2942 2998 93 LB .0
1.01 20.30 41 20.50 2507. 2628, g88. 682,.7 |
1.03 21.00 42 21.00 1967. 2102, B2, 682.2
1,01 21.30--. 43 21.50- 1503 1622 ——27 4Ble2 . .
1,01 22.00 44 22.00 1163, 12595, 73, 481.3 .
1,01 22,30 45 22.%0 883, 968, &9, 680.9
. 0 b33 L5 48O S5
i 1,01 23.30 47 23.50 467, 539, 62, 680.2 '
Xt 1,02 0.00 48 24.00 26, 3P4, 39 679.9 }
102 —. 30— —-49 24,50 —— 22%¢—-. - 3064 - —— 560 — - 679,86 ——
1,02 1.00 S50 25.00 157, 217. 53, 679.2 }
1.02 1.30 91 25.%0 144, 163, 52, 629.0
102 2.00 52 —24.00 134 144 .31 $28.9
1.02 2.30 53 26.50 1239, 132, St 678.8
1,02 3.00 54  27.00 117, 124, 51, 478.8
— 1402 . -3+ 30 - -55.-27.50 - - 109 — 31S S0e— - — 478.B-.__.
1.02 4.00 56 28.00 102, 107, 50. 678.7
1.02 4,30 57 28.50 9. 100. 50. 678.7
—_—302 00 S8—28.00— B8 23 S0 6382 —
1,02 $5.30 59 29.50 83. 87, 49, 678.6
1,02 4,00 40 30.00 77, 81, 49, 678,48
—_—102-— 6¢30—-— 61--30,50 - . P2e-— = Pbem—— - 49« 67846~ -
1.02 7.00 62 31.00 67, 71, 49, 678,95
1.02 7.30 63 31.50 63, b6, 49. 678.9
—_—1,02—8.00—— —— 64---32.00 — .59 41+ 49. 62845 ——
1.02 8,30 65 32.5%50 S5, S9. 49. 678.%
1.02 9.00 66 33.00 S1. 5%, 48, 678,95
41.02 —- 9,30 67.-.33.50- - . _.4B,. ——-_52e¢—v— 4&B... &28B.4.. -
1,02 10.00 68 34,00 44, 48, 48, 67844
1,02 10.20 69 34.50 41, 45, 4B, 678.4
—_—3 02— —— 70 35.00— 3¢ A2 A8 _478.3 H
1.02 11,30 71 35.90 36, 39, 48. 678.3 E
1.02 12.00 72 36.00 34, 37. A8, 678.3 ?
102-—12,30-—- --23 368,50 31 - —-~- 34, — — A7, 678.3-. 3
1.02 13,00 74 37.00 29, 2. 47, 678.3 -
1,02 13,30 725 37.%50 27. 30, 47, 67B.,2
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HEC - 1 - DAM PRINTOUT

Breach Analysis
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1AL NATIONAL UAM SAFETY PROGRAM
AR ——DBRENAKA-LAKE DAMs. NEM-JERSEY. -
A3 100 YEAR STORM ROUTING
B 300 0 ¢ [ 0 3
R [
Jd 1 1 1 )
J1 1
¥ <- LAKE -0— & 3 —_——
K1 INFLOW HYDROGRAPH TO OPENAKA LAKE DAM
M 0 2 4.09 4.09 0 1

0 A8

01 0.038 0.038 0.038 0.038 0.038 0.038 0.038 0,038 0.038 0.038

01 0.038 0.038 0.038 0.038 0.028 0.038 0.038 0.038 0.038 0.038
-+ 038—0.038——0,038— 0 038—0,075—0.025-——0.025— 0025 0.025 . 0.025

0% 0.165 0.165 0.325 0,325 1,500 1.500 0.325 0,325 0,165 0,165 i

0% 0.3165 0,165 0.075 0.079 0,075 0.075 0.075 0.075 !

Jv L 0,18
w2 2.0
X ~1.0 -0,05 2.0

K 3 DAM- »
K1 ROUTE DISCHARGE THROUGH DAM :
Y 1 1 T
Y3 750 L
Ya 678.0 678B.5 679.0 679.9  680.0 681.0 682.0 4B3.0 &B4.0  &B5.0
S o &1 169 189 420 774 1210 1747 2370 3132

—sa s 2,2 £~ 0 9248
SE 664.4  665.0 678.0 4B0.0  700,0 ‘
$$ 678.0 |
L4788 243 1S 84S {
SE 50.0 1 664.4 1.0  678.0 679.9 f
K 1 1 1

K~ ——CHANNEL—ROUTI NG REACH— e e '
Y 1 1 ‘
Y1 1 :

Y601 0035 0.4 g4l 437 350 0 0095 :
Y? 0 677 50 669 100 664 130 661 150 661 :
Y7 165 665 205 665 225 677

- - 2 e
K1 CHANNEL ROUTING REACH 2
Y 1 1
Y6 0.1 0.035 0.1 636 677 3500 0.008
Y? 0 677 70 676 140 553 170 636 200 636

NP 220 44— 260 651 B PP
K 99
A
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